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SUBJECT: RECOMMENDED OUTLI NE FOR US ING U. S. .
ENVIRONMENTAL PROTECTION AGENCY REG ION IX
PRELIMI NARY REMEDIATION GOALS IN SCREENING
RISK ASSESSMENTS AT MILITARY FACILITIES

BACKGROUND

Out come : 02 PCA: 147 65 Site : 914600-4 5

Anthony Landis of Of f i ce of Mi li t ary Facilities (OMF)
r eques t ed that Off i ce of Scienti fic Af fairs (OSA) provide
guidance on the use of Preliminary Remedia t i on Goals (PRGs)
published by U. S. Environmental Protection Agency (EPA), Region
IX f or the purpose of screening sites or prioritizing sites for
r emedial action at military facilities. This request is a
follow-up to our memorandum to you of August 26, 1994, in which
Human and Ecological Risk Assessment Section (HERS) outlined
three accept abl e approaches to performing risk assessment at open
mili t ary facilities.

HERS continues to recommend that t he Preliminary
Endangerment As ses smen t (PEA) Guidance Manual (Depar tment of
Toxic Subs tances Control (DTSC), 1994) be used t o screen sites
f or "no further action", based upon t he potential for adverse
effects on human health and the environment. We understand that
military facilities in California have expressed interest in
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us i ng U. S. EPA Region IX PRGs . I n the past, HERS has expressed
concer n that t he U. S. EPA Regi on I X PRGs omit important exposur e
pat hways and other components specifi ed i n the PEA. Thus , we
have often s t at ed t hat PRGs were no t appropriate f or screeni ng
s i t es.

U. S. EPA Region IX pub l i shed new PRGs on August 1, 1994
whi ch differ from earlie r versions. The August 1, 1994 PRGs f rom
U. S. EPA Region IX wer e modified t o consider mo re pathways and
factors. The de rivation of the "Soil PRGs " shown in the Augus t
1, 1994 list from U. S. EPA Region IX now more closely con forms
to the PEA process. As expla ined below in Section C, "Cal
Modified" PRGs" are provided for six chemicals in the August 1
PRG l ist which differ by more than four fold from values
calculated using the PEA process . Nevertheless, using this most
recent August 1 list of PRGs requi res a complete guidance
context, such as that provided in the PEA.

In our previous memor andum to you of August 26, 1994, HERS
outlined three acceptable appr oaches to performing risk
asses sment at open and c losing mil itary f acili ties:

1 . Use the 1994 PEA proces s ;

2 . Use t he August 1, 1994 PRGs from U. S. EPA Regi on IX
(o r s ubs equent lists ) , prov ided a pr otocol is submi tted
and accepted specifying how these PRGs are to be used;
or

3 . Perform a compl e te multipathway risk ass es sment using
DTSC and U. S. EPA guidance fo r ris k asses sment .

The purpose of this memorandum is to provide OMF with a
framework of i mportant elements to be included in t he protocol
for Numbe r 2 above . What we provide below is largely the logic
of the PEA process to supplement the Augus t 1, 1994 PRGs from
U. S. EPA Regi on IX.

REQUIRED ELEMENTS FOR USING U. S. EPA REGION IX PRGs

The fo llowing are elements which must be addr essed in any
work pl an or protocol which makes use of the Augus t 1, 1994 U. S.
EPA Regi on IX PRGs, or subsequent lists. Al l of these elements
mus t be addressed .

A. Land Us e

In genera l , HERS st rong ly r ecommends that an unr es tricted



Ken Smith
October 28, 1994
Page 3

land use scenari o , similar to a residential scenario, be
used for site screening, unless a recorded deed restrict ion
prevents such land use . This recommendation is based on our
experience that screening eva luations are conducted t o
determine whether a f inding of "no further action" i s
warranted . We ma ke this recommendation f or s cr eeni ng ris k
assessments at all military f aci lities , both active and
clos ing .

In nearly all cases, t he unrestricted (res idential l i ke )
s e t t i ng provides the greatest potential exposures to
contaminants . Therefore, sites found to have acceptable
risk for unrestricted land us e wil l also have ac ceptabl e
risks for other uses, such as industrial . However, sites
found acceptable f or industria l use might not be acceptable
for other us e s . For "mi l i tary facilitie s which are closing
or have closed , HERS re commends that t he unrestricted
set t i ng be used for site screen ing. We assume that reuse of
t hese facilities wil l result i n a change of ownership and
l and use . The unrestricted scenario is the most appropriate
fo r screening sites at open facilities as wel l, because this
health-conservative analysi s provides the risk mana ger with
enough information t o approve "no further action" or t o
requi re additional i nve s t i gat i on . Use of an unrestricted
expos ur e scenario in no way obl igates the ri s k manager t o
clean up to this level . If ult imate ly industria l use is
seen to be the probable l and use, then the site can be
remediated to this l evel . The unrestricted scenario can
then provide documentation to restrict land use to
industr ia l .

PRGs for an industrial setting are provided i n the
August 1, 1994 publica tion from U. S. EPA Region IX . The
protocol should clearly document the basis for as suming
unrestricted land use (such as residential) will not occur
i n the future ; the res ul t s of screening against re sidential
PRGs should be i ncluded t o document t he need f or any
rest rictions on fu t ure land use .

The Project Manager shoul d be aware that severa l exposure
pathwa ys are not included in U. S. EPA Region IX's
calculation or-Industrial PRGs . The excluded pathways are:

1. All uses of surface and groundwater ;

2 . Exposure to so il gas which inf iltrates indoor air;
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3 . Exposure to surface and goundwater contaminat ed by soi l
leachate; and

4. Inhal ation of par t iculates from trucks and heavy
equipment.

The protocol must addre s s the rat ional e for e l iminating each
of t hese pathways for use of t he Indus t r ia l PRGs to be
acceptable.

B. Backqround , Det ection Limit., Exposure Point Concontrations,
a nd Key Chemical Gro up s

Inorganic constituents present at level s above the PRGs but
at or below site background may be el i mi nat ed from the
screening procedure . . However, the f act that they are
present above t he PRGs should be noted in the assessment,
along with t he levels at which they were found. Preparers
of protocols should cons ul t wi t h the DTSC Project Manager on
t he adequacy and representat iveness of background sampling.

The protocol must include evalua t ion of t he adequacy of t he
method detection limits (e.g ., can t he media- spec i f i c PRGs
be detected?).

For site re l ated chemicals remaining aft er comparison
against background , the choice of t he exposure point
concent r a t i on should be specified i n the protocol as either
the maximum conc entra t i on observed or t he 95 percent upper
conf idence limi t on the arithmetic mean concentra tion (95
percent VCL). The 95 percent VCL may be used only with the
appr ova l of the DTSC Project Manager.

Severa l chemical groups occur repeatedly as "ris k drivers"
for military sites . The protocol should include how the
following chemical groups will be assessed:

1. Polycycl ic ar omat i c hydr ocar bons (PAHs ) ,

2. Pol ychlorinated biphenyls (PCBs) ,

3 . Pol ychlorinated dibenzo-p-dioxi ns (PCDDs) and
polychlorinated dibenzofurans (PCDFs ) ,

4. DDT and its congeners DDE and DDD; and

5. Hexavalent ch romium.
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Analytical results for total petroleum hydrocarbons (TPH)
may not be used at any level of risk assessment. Instead ,
the principal toxic constituents must be quantified and
t heir concentrations compared against the August 1, 1994
PRGs from U. S. EPA Regi on IX. The principal toxic
constituent s of hydrocarbon f uel s ar e certain me ta l s
ben zene , t o l uene , ethyl benz ene, xyl ene( s ) , and PARs .

C. California Modified PRGs

Wi th the exception of ni ne subs t ances (the six compounds
l is t ed i mmediately below, t wo PAHs listed in a following
paragraph and lead, des cribed on the next page), t he Augus t
1, 1994 PRGs from U. S . EPA Region IX now differ by no more
than four - fo ld from value s calculated using the PEA proces s
and Cal/EPA cancer potency factors . U. S. EPA Regi on IX has
published "CAL-Modi f i ed PRGs " for t he following six
chemicals in i ts August 1, 1994 PRGs:

1. Cadmium,

2 . Hexavalent chromium,

3. 1,2-dibromo-3- chloropropane (DBCP ) ,

4. Nickel and compounds,

5 . Benzo (a )pyr ene (i n wat er only), and

6. Tetrachloroethene (PCE).

These ·CAL -Modified PRGs · should be used wh en screening
sites at Federal facili ti es i n California .

In the August 1, 1994 Region IX l ist, PRGs fo r t wo
additional substances , chrysene and benzo (k)fl uo ranthene
differ by more than a factor of four as calcula ted by t he
PEA process and by Regi on IX. CAL-Modi f ied PRGs for
ch rysene and benzo(k) f l uor an t hene (both are PAHs) ar e given
in Append ix A- 1, to be incl uded with t he Region IX PRG lis t .
Thes e should be used wh en screening si t es at Federal
fa cil i t i es in Cal i f orni a . It is expected that the CAL
modified PRGs for t hese two chemicals wi l l be added to the
body of the Region IX PRG l ist at its next i t e r a t i on. Al so
contained in Appendi x A- I are PRGs for al l Carcinogenic PARs
f or which Region IX has calcula ted a PRG.

Appendix A-2 contains Provisional PRGs fo r all PAHs that
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have Cal /EPA Potency Slopes or Potency Equi valency Factors
avai l abl e , but for which Region IX has not calcul at ed a PRG .
These Provi sional PRGs were derived by OSA using Cal /E PA
Potency Equivalency or Cancer Slope Factors and u. S. EPA
Region IX PRG methodology. These Provisional PRGs are
available for screening sites at Federal Facilities i n
California upon consultation with OSA and Region IX
toxico logi s ts.

The PRG f or naphthalene is currently under discussion with
Region IX. Please consult with Michael Wade at OSA
r egarding a PRG for t hi s substance . A finalized PRG for
naph thalene should be available by the next iteration of the
Regi on IX PRG l i s t .

The U. S . EPA Region IX soil PRG of 400 parts per mil l ion
(ppm) f or inorganic lead under re s i dent i al scenario, does
not conform t o DTSC policy . The PEA (1994) screening level
of 130 ppm inorgani c lead in soil should be used at Fede ra l
f ac i l ities in Cali fornia.

D. Impacts t o Water

The Augus t I , 1994 publication f r om U. s. EPA Region IX al so
conta ins "Tap Water PRGs". These "Tap Water PRGs" can on:' y
be us ed if an exposure point concent rat ion for the
contaminan t in groundwater or surface water is available or
ca n be est i mat ed. It is important to understand that the
"Soi l PRGs" are not calculated to include the potentia l f or
the contaminant to move t o gr oundwater or surface water.
Neither do they assess t he l i kelihood that groundwater or
s urface water has been i mpac t ed by past releases . Such a
determi nation requires the preparer of the prot ocol and t he
DTSC Pro ject Manager t o consider t he complexities of geology
and soi l characteristics, disposal history, and chemi c al
fate and transport to ma ke an informed determination based
on professional judgment .

The protocol should describe how impacts to groundwater and
surface waters wil l be assessed, consideri ng not only past
releases , which could have resulted in existing impacts to
groundwater, but also the potential for additional releases
whi ch may resul t in f ut ure impacts .

Prepa re r s of protocols mus t gain the concur r ence of the DTSC
Project Manager that impacts t o groundwater and surface
wat ers are adequately addressed . This approval s houl d be
given prior to any calcu l at ion of r i s ks / hazar ds t o human
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health. If site-specific information is insufficient to
judge the potential impact of contaminants on surface water
and groundwater , then the calculation of risks/hazards
cannot proceed. Estimates of risks/hazards are not useful
i f t hey do not reflect the t r ue r isk from site contaminant s.
I f i t has been determined that no threat exists now or in
the f ut ure to s ur face wat er or groundwater, and if DTSC
s t a f f c oncur with this determi nation, then the protocol mus t
cont ai n t he r at i onale for eliminat ing this pathway .

In some i nstances, i nformation may be limited on t hreat s t o
sur face wat er and groundwa t er, but avai lable data do not
fully repres ent the nature and extent of the contamination
in water . In such an instance , the "Tap Water PRGs " from
U. S. EPA Region IX's August 1, 1994 document can be used to
compare ag ains t concentrations in waters at the site ;
however, s uch comparisons must be accompanied by a
qua lifying sta t ement indicating that the risk estimat es f rom
the water pathway may be underestimat ed.

The "Tap Water PRGs" are for screening levels f or human
health only; protection of aquatic organisms was not
considered in t hei r derivations . It cannot be assumed t hat
levels protective of humans are protect ive of aquatic
organisms and wildli f e .

E. Ezcluded Pathways

Certain pathways were exc l uded i n the deriva t i on of the
Augus t 1, 1994 PRGs from U. S. EPA Regi on IX . The prot ocol
must provide a rat i onale for why t hese pathways can be
excluded at the si te in ques tion .

1 . Water : The August 1, 1994 "Tap Water PRGs" from U. S.
EPA do not consider dermal abs orpt i on f rom
bathing/showering f or groundwater and surface water
exposur es. The "Tap Water PRGs " incl ude ne ither
ingestion of water while swi mming nor t rans f er of
cont aminants i n the water column to aquat i c organi sms
or ter res t ria l plants, with subsequent ingestion by
humans . Thi s is not cons i s t ent with the PEA (1994 ) ,
which doe s add t his route of exposure . If this pathway
i s expected t o result in a significant exposure, HERS
should be contacted.

2 . Soil : The "Soi l PRGs" i nclude ne i t her i nhalation of
soil gases which infiltrate i ndoor air nor ingest ion of
contaminants by humans via uptake by plants (home-grown
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fruits and vegetables) or animals (milk, meat, eggs).
If these pathways are expected to result in a
significant exposure, HERS should be contacted.

F . Air Modeal.

Severa l issues regarding air are covered i n the PEA but not
i n the August 1, 1994 PRGs from U. S . EPA Region IX. The
following limitations should be noted when using these PRGs:

1. Volatile Compouuds: The models used to calculate the
"Ambient Air PRGs" and "Soil PRGs " do not represent the
enhanced vo latilization of compounds which can occur i n
the presence of landfill gases such as methane. For
example, when solid waste is disposed along with
hazardous wastes, the generation of methane formed
from the decomposition of t he solid waste can increase
the emission rate of other vol at i l e compounds. The air
model f or volatile compounds is based on t he s oil as
t he only s ource; shallow groundwa ter whi ch contains
volatile compounds may be an additional source to the
ambient air. The August 1, 1994 PRGs from U. S. EPA
Reg i on IX were derived wi t h a vol at i l e emiss i ons mode l
us i ng an i ndustr i al area of 2025 m' , whi l e the PEA
manual us ed an area of 484 m2 for a residential
setting. This may resul t in different air
concentrations from the two methods .

Somet imes calculat i on of the ft So i l PRG" resulted i n a
conc entration whi ch would exceed the th eo re t ical
sa t urat i on conc ent rat ion i n s oi 1 i in thes e cases U. s.
EPA Regi on IX notes the "Soil PRG" as a "max" or "sat" .
This means t hat the "Soil PRG" is based not on risk or
hazard but on t he maxi mum s oil concentration that i s
predicted to be absorbed onto the soil (without free
product present ). Above t his predicted saturation
concentration, the air model employed by U. S. EPA
Region IX is no longer applicable, and the potential
presence of free product implies a predicted threat to
surface or groundwater. The protocol should indicate
how exceedances of t he sa turation concentration will be
de alt with .

2. Fuqitive Dusts : The dust model used i n the "Soil PRGs"
and "Amb i ent Air PRGs " is a rapid assessment method
which assumes a continuous and constant source for
emiss i ons. If the sour ce at the site i s actually small
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and will deplete over the time frame of the exposure,
then risks/hazards will be overest imated.

G. Additivity of Risk and Hazards

For each site-re la ted. chemical, concentrations i n soil , air
and water (i f al l t hese pa thways are relevant ) should be
divide d by t he corresponding "Soi l PRG", "Tap Water PRG ", or
"Ambient Ai r PRG" ; these ratios must then be added across
media . This summed rat i o provi des an est i mate of the total
risk or ha zard for t hat compound in mul t iple media. In
addition , t he risk or hazar d f or mul t iple compcunds at t he
si te must also be accounted for ac cording to the fol lowi ng :

1. Compounds wi th Non-threshold Effects (Car c i nogens):
Chemical s whos e PRGs are based on car ci nogeni c effect s
are designated with "ca" i n t he Augus t 1, 1994 PRGs
fr om U. S. EPA Region IX. All concentrations of
carcinogens are thought t o be associated wi th at l eas t
s ome r i s k, i.e ., no threshold . Sec tion 2 . 4 of the
August 1, 1994 PRGs from U. S. EPA Region IX sugges t s
addi ng the risk r at ios togethe r for mult i pl e
carcinogens to provide an e s t i ma te of ris k f or the
t ot al s i t e. The magn itude of the r i s k wil l be the sum
of the rat i os t i me s 10·' . Thi s provision must be
i ncluded in t he protocol .

2 . Thre s hol d Compounds (Non-carcinogens ) : Chemica l s whose
PRGs are designated with "nc O i n the August 1, 1994
PRGs from U. S . EPA Region IX are thought to exert
toxic eff ect s which display a th reshold, i .e. , a level
below whi ch no toxicity is expected. Sect i on 2. 4 of
t he August 1, 1994 PRGs f rom U. S. EPA Regi on IX
suggests that ha zard ratios (non-cancer endpoints) be
s ummed t o provide a hazard index. U. S. EPA Region IX
does not provide PRGs fo r t he threshold e ffects of
carcinogens.

I f the s ummed ha zard index i s greate'r than one , t hen
the haza rd i ndex may be recalculated f or chemicals
whi ch have t he s ame t oxic mani fes tat ion or which a f fect
the same targe t or gan . The protocol mus t provide a
discussion of whi ch chemi cals wi l l be grouped, if any,
and provi de a r ationale f or t he grouping.
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H. Ecol ogical Assessment

The August 1, 1994 PRGs from U. S. EPA Region IX only app l y
to human receptors. I t cannot be as sumed that levels
protective of humans will also protect ecological rec ept ors .
The pro t ocol must describe how the eco l ogical asses sment
will be conducted . The pr otocol must addr ess the potential
f or impacts to ecological rec ept ors within t he site
boundary, as we l l as the potential fo r impacts off-s i t e due
to movement of contaminants (e. g. , conveyance off-site via a
storm drainage system) or intermedin transfers (e .g ., f ood
cha i n transfers to ani mal s res iding off-site but using the
si te as a forage area) . HERS recommends a screening level
ecologica l eva luation, either one which follows the guidance
outl i ned in Sect ion 2.6 of the PEA, or one which follows the
r ecently publishe d Draft Gui dance f or Ecological Risk '
Assessment at Hazardo us Waste Si t es and Permi t t ed
Faci li t ies , Parts A and B: Scoping Assessment (DTSC,
September 1994).

SUMMARY

HERS provides in th is memorandum a framework s imi lar to t he
PEA wi th in whi ch t he August 1, 1994 PRGs from U. S. EPA Region IX
may be used f or screening sites at mi litary bases in Cal i f orni a .
If it is determine d t hat a full -scale baseline risk assessment is
needed , chemica l s canno t be eliminated because they are below PRG
or PEA l evels due to the need t o add ri sk and hazard for a l l
chemical s .

We emphas i ze to OMF t hat s ite s which fail t hi s screening
process requi re furt her investigat i on, and do not ne ce s sarily
reauire remova l actions. Such further investlgatlon might be
very limi ted i n scope. For example , further characterization of
certain compounds may be needed, such as speciation for
hexaval ent chro~ium, or further re f i nement of the ris k estimate s
could be conduc t ed, such as use of a di f f erent air mode l based on
site charact eristics .

If you hav e any questions on thi s memorandum, please contact
HERS liaison for Federal fac i l i t i es , Dr . Michael Wade, at
(916) 327-2496 (CALNET 467-2496) .
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Chief Program Executive
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Office of Military Facilities
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Office of Mi l itary Facil i t ies

John Scandura
Chie f of Southern California

Pro ject Management
Office of Military Facilities

Barbara Coler, Chief
St at ewide Cl eanup Operations Divis i on

Jeff rey J . Wong, Ph . D.
Science Advisor t o the Dir ector
Of f ice of Sci ent ific Affai r s

Arnold Den, MPH
Of fi c e o f the Regi onal Administra t or
U. S. Env i r onmental Protect ion Agency
Regi on IX
San Francisco, CA 94105

Dani el Stralka, Ph.D .
U. S . Environmental Pro t ection Agency
Regi on IX, Mai l St op H- 9- 3
San Franc isco , CA 94105
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APPENDIX A-I
SOIL PRGs FOR CARCINOGENIC PABs

COMPOUND
CAL/EPA POTENCY

EQUIVALANCY FACTOR

U.S. EPA REGION IX
RESIDENTIAL

SOIL PRG (ppm)

benzo(alpyrene
dibenz(a,h)anthracene
benzo (a) anthracene
benzo( b)fluor ant hene

vbenzo(k ) f l uoranthene
indeno(1 ,2,3-c,d)pyrene

.....chrysene

1 .0 (index compound)
0 .4'
0.1
0.1
0.1
0.1
0 .01

6.1 E- 02
6.1 E- 02
6.1 E- Ol
6.1 E-Ol
6. 1 E- Ol'
6 . 1 E-O l
6 . 1 E+ OO'

'Toxicity Equival ency Factor ca l culated from CAL/E PA Cancer Slope
Factor of 11.5 (rog/kg-day) -' fo r benzo( a)pyrene and 4.1
(rog /kg-day)-' for diben z( a ,h)anthracene .

' Ca l -Modi f i ed PRGs based on Cal/EPA Pot ency Equivalency Fac t ors
and U.S . EPA Region IX PRG methodology .



Appendi& 1.-2
CARCINOGEIlIC PAIls WITHOUT U. S . EPA REGION IX PRGs

'T

,

COMPOUND

CAL/EPA PO=CY
EQUIVALENCY FACTOR OR

CANCER SLOPE FACTOR
PROVISIONAL
SOIL PRG'"

benzo (j ) f1uoranthene
dibenz( a, j) acr idi ne
diben z(a,h) acridi ne
7H-dibenzo(c ,g) carbazole
dibenzo(a ,e)pyrene
diben zo (a ,h)pyrene
dibenzo (a ,i)pyrene
diben zo (a,l)pyrene
5-met hy1chrysene
1- nitropyrene
4-nitropyrene
1,6-dinitropyrene
1,8-dini tropyrene
6-nitrochrysene
2-nitrofluorene
7,12-dimethy1benzanthrace.le
3-methy1cho 1anthrene
5- nit roacenaphthene

0 . 1
0.1
0 . 1
1.0
1.0
10.0
10 .0
10. 0
1.0
0.1
0.1
10.0
1. 0
10 . 0
0 .01

(250 )<
(22)
(0. 13)

6.1 E-01
6.1 E-01
6.1 E- 01
6.1 E-02
6. 1 E- 02
6 . 1 E- 03
6.1 E-03
6.1 E- 03
6 .1 E-02
6. 1 E-01
6.1 E- 01
6.1 E- 03
6.1 E-02
6.1 E-03
6 . 1 E+ OO
2.8 E- 03
3 . 2 E- 02
5. 4 E+OO

' Der ived by OSA using CAL/ EPA Potency Equi va1ancy Factors or
Cance r Sl ope Factors and U.S . EPA Regi on IX PRG Methodology .

'Please cont ac t OSA shoul d you have a que s t i on r egardi ng PRGs fo r
t hes e compounds .

CParentheses signify Cancer Potency Sl opes given in uni ts of
(mg/kg-day)" .


